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(57) Abstract 

A sliding correlation detector which can be used for the receiver of a radio device used for mobile 
communication adopting a CDMA method using spectrum spread, establishes initial synchronization so as to return 
signals to narrow-band signals by performing reverse spectrum spread, and, especially, can establish high-speed 
synchronization. Received spread series signals are stared in a memory circuit (43). The stored received signals are 
read from the circuit (43) at a sufficiently high speed as compared with the storing speed. A multiplier (45) multiplies 
the replica of the spread series codes by the received signals read out from the circuit (43), and an integrator (46) 
integrates the output signal of the multiplier (45) tor a prescribed period of time. A threshold jndgrng circuit (47) 
judges whether or not the output signal of the integrator (46) exceeds a threshold. When it is judged that the output 
signal of the integrator (46) does not exceed the threshold, the phase of the replica of the spread series codes is 
changed and judgement is made again. Since the received signals are read out from the memory (43) at a high speed 
prtf\ correlated, initial g ynch T T w » yntifm can be established quickly. 



(5 7) S£j 

■t&o $#«^o*jBtjSK^Jtta!L"r+5-ifisa^)ja«ft"c, >^viis& (43) 
-B-^-t*, mjfnij& (4 5) -esaru ^#0^ (4 5) othttm^rzmfcmm 

K*>fc-3T«Jt@K (4 6) •Cftfio «H®8& (46.) Offl*«-§-*»M3ko 
- •■USv»fl[*aiLfc^S^*USv^JR|jfe®ft (4 7) TNfflj&t*. tl^tfl'S 

B»'-(4 7) «>fl3gm**«usv^JaTo#^ &t^^j^v-/v# Steffi* 
as^ts^ satflsfettf^firiftOjgi-o Ja±«i^^ ^^veik (43) *e>* 



AM 




DK 




L I 


AT 


a— * mt 


EE 


h=7 


LK 


AU 


t^Xh7?7 


ES 




LR 


BB 




F I 


7^7VK 


LT 


BE 




FR 


77^ 


LU 


BF 


-7 TV 


G A 




LV 


BG 




GB 




MC 


B J 




GE 


^A^T 


MD 


BR 


^7A — V 


GN 




MG 


BY 


GR 




ML 


CA 




HU 




MN 


CF 




I E 


7^A^7^K 


MR 


CG 




I T 




MW 


CH 




kl 


&* 


MX 


C I 






NE 


CM 


>fr;*A — ^ 


KG 


*A-*X*^ 


NL 


CN 


*b 


KP 




NO 


CZ 




KR 




NZ 


DE 




KZ 




PL 



^?7^ 

V h7=7 . ^ 

^A'K-* 



PT tfA'KtfA' 

RO A — t—T 

RU n*>T*^ 

SD X—^V 
SE 

SI *o?3i^T 

SK Xn^T^T^frg 

SN -fc***' 

SZ X!7i?7>K 

TD x-*— K 

TG f-=f 

TJ *S?*X^ 

TT FP=^ F • 

UA 

ug 

US 3fcB 

UZ *x*<*x*v**ns 

VN ^-f^h^A 



WO 95/07577 



1 



PCT/JP94/01461 



m m * 
fit m & » 

ir * « 

ft (DS) mWk*vX>r (FH) JAKiMlfSi. FH**TJ± 

^3ft»fflv»fe*La 0 *^*b*4£ft (SS) *>&Bft«T«U SCPC (Sing 
le Channel Per Carrier) /F DMA (F r e q u e n 
c y Division Mu 1 t i p 1 e Ac cess) „ <b£v*fiTDM 
A (Time Division Multiple Access) 
CJt«LT3S«l8^tta*0«P0aK»ft»^J»^ 2^C*W*^t^ % m-^-w 
i££&ft LTfsM-r -5 o SWCtt S T£^Og^A#^£i£&ft v» 9 it 

tv^Mi^wt, s#«-o&tt*aM» t gmi&m ts&t-r z, &ftm#Mf 



WO 95/07577 



PCT/JP94/01461 



2 

<DZfv-tA&, ZBfflmffl (Acquisition) t ^l&mtWlM&W (T 
racking) tsi ag£$3«-C§ &o Jdfc^EMWii 1 ^ ? -/OIbBT- 

Mfrdwe 1 1 t imefcvO) **a5fe"C**^ ^Srefc&^fcfiSreS 

HJfeSBfrHtWlO^ifcfc $ ^i:->>^fax;> (single dwe 1 
1) ^'fytT^f^fax^ (multiple dwell) :/lw£- 



WO 95/07577 



3 



PCT/JP94/01461 



ft £ tz *i> K {± c <D 7* .x. ;VB# & ft < t & i&g*** & o 

2. 2 3tIC, A/D«*EI»2 4, 2 5 T-etL^f-f S> * /MS-^KSSafeS 

^totffli±^-e*i»o iff^iftatm^tt^ stsi 3i,i 3Q^ft»$*L^ 

Q -v * -e-it-rttlSKiaa 7-f;^2 6^ 2 7" D TJli§ $ 

1 l*^^Sfi«-9-»±^ 2*fc©5W£tfc*fliaHg- 



WO 95/07577 



PCT/JP94/01461 



4 

■C«*5#afc3*L&« f Lt, Nflioafl— ^ 711ft 1 6 i-l 6n\zAjJl-2>o 
Ztlhnl&fr-yZ'Zfm&l 6 x— 1 6 N Of*x^Bt rdl~rdNfc-f & 

z<v$m<r>&fi—yy7M&i 6i~i 6 N ^7* iJL;l/B ^^^^ {± 

r dl— r 62^ r d3— * * " — r dN 
t*5 6 *LT, -e-^iJfcfrM-^Z i **L§HI*»jt*Wfctts Zk (k : 1. 

i-D &*th^ti<DL%^mz&^zm^i&ftz>° l^^o-c, hxb«i£ 

pP3 2 lzj3v»T N (i-1) JBlfroa*- yyfWBkl 1 6i_i£>£il2m-^ 

#«^ttL§Ht*:JttRS*i.So jfc.+ OiBtdS— 6 k Offl*«-^*»L* 

RjwiMiiofc*©*— f-*»Ti-*fc*c«. m®<vmfry>7®&i 61* 

(1) N«OiBfc9— ^^Elftl 61^ 1 SN^tB^-lt-S-Zi-ZN^LSv^S: 

( 2 ) * atfcifcSStfi;*} Z i** L & v^Jjg KScBfe U affiOttffl«!l*»iE L < 4 

$ *t * lttt»?fl^-?-fl5 V- 7 V # Steffi £ 5&>6 titzfrmMZ -£ & o 

^ 3 S OjfjS; ©T;Vf7'^7 J ax;l/ Isjfig ^fA ic is Ttt > £> £ 
Sfe*yDflF*K*t L T „ AMU** £ *LT v> £ ^ & JRlJgt * fc * ^>S^CB#^ |± r dNt?* 
•3. S/^lir dl t*4. L/:#oT, fax^ r<Jk (k<N) Ottafcl* 



WO 95/07577 



PCT/JP94/01461 



5 

IslB&l 6!~1 6 N »^HIU-/<-7^LTv^ 0 HI8t<o#j£ 
"Ctts N«*>«3— a^rSttl 6i~ 1 6 N tt*2?8»c*J«$*i.&^5lt±«: <, 1 

H ?g « H /7 



WO 95/07577 



6 



PCT/JP94/01461 



*4fc ffc * JB v» T -7 )V zffr T 9 -fe * & ff 5 C D M A J&t iz & & U KM <b 



WO 95/07577 



PCT/JP94/01461 



7 

fl^trax^B rd+ <r*B18lTV»4. 4 2 li M 5 *✓ /BBt, $U®lS&4 

f;§iif ffiftfcaifiF-f- 7* V # &j£8B 4 4 ^l£tt^?!J^-^<7) V 7 y * t 
d^$fr££Mm^fci£i^0^^1'7*V * fc«r**Lfc*«>T\ OTTO** 
«r»4tSo L§Hft*0j£llltt4 70£B^fi^-f 5 > rf&SEMK 4 2^^>A*$ 
fciOtl'/V^/l^lljrti. 5 4l±->>'#A'*>f 3 V^&jfcHfcT^ DPL 



WO 95/07577 



8 



PCT/JP94/01461 



L (Degital Phase-locked Loop) Tfil&S *LTi3 «J , «M 2 UI^HSS 5 3 * *>i4J 
K 1 y t K D 1 1 SM S #«'^^ £©*ifc0gfcU5V»Tfcr«A' 

j&4 2 ^ 5 >rm^ mz-iti^?* < -yrm^vffim.***- 

■r*Ll/TC. k/tc (tc: lf-v/SJH) ttSo M=1V> 

(«5B (A) #Jg[) o $fff^f^x;Hfrird5- U^lfvW) 

^ip** 5 v^%£[eJB§4 2 4>t>m27$it£ e Z<DWiZ-ttiL? J 5 zsjTi&^K «fc 
«K 5MSOT*«^^ViaK4 3*»?>K«^a$-Ctt*ffi$*ti (#5BI (B) # 
Bg) o &i^iJf^V'7*V#£J&SK4 4*»aLH 5 t rids* 

K^&&2M8M&&}1tt<Ol''?*)* (^5@ (C) fc, tt*ffl#*tfc 

S^Ht^t £^0S&4 5tifLt, 8fttlBl&4 6-Cfii^r d (Z<DWi 



WO 95/07577 



PCT/JP94/01461 



9 

VzfV 1 v -7fr?b*tX&$LmtZ>o ttz. L # v>«fl3g®» 4 7 

<r>iz#xn>7.7 4 r* >?W)ftzw±tz>o mk\±, \ >r&*£®&4 2, m 

c d MA^omi Kitffl -r * tz #> iz n&mmmL&&mx $> z 0 

>*fu* l^i-eSiti^I^^o coil, £i3J:*o^ife^i;:j3*t£$tJ 

m?* < >r-frhmfcx%z> 0 ^<r>*<{ s vyx**vm&4 3^<r>^mzmt& 



WO 95/07577 



PCT/JP94/01461 



10 

»6Hlc*v»T, llttA^^ 2 1 liitt&tt&lBlBK 2 2, 2 3lio- 
vt*7*JU*, 2 4, 2 5ttA/D^iIj^T*^o 4 3 * V 5 6 l± 

NlSOfitlH^, 5 7 l±N««>«tlBB&-Cs MI^I^o 5 8liL# 

1 i*&iB2&tt&iHi&, 5 2i±;v-7'7^i'^ 1 4 8\±n&fflffi?w ?&&.m 

W4K *>f 5 yr5k£M&4 2, £482*9*118*5 3, v v ;v * w $ 

So 



WO 95/07577 



PCT/JP94/01461 



11 

2 4, 2 *>Ma-5-KSa£3ivrx ^^'JiKiSMtS (i7i 

(A) 0 0S§4 3 ti> f7@^U/:^ * U EHfrfcrafilfc, WfaU 

4 1 T-fU^^tt-S 9 << 5 V ^H&EIIfr 4 2 ^fee?*^*-*-* 5 tt* 

-5f-ri ? ffiV*fb*LTV>& 0 HIS§4 3^*>x N^@0^^^[5J1^5 6 tcrai:^ 

$ HZ o Ktt^^iJ^F-t 1/ y V * £j£6B 5 5 * f» , H Mtfc^jfiHi-o 
fiffioM5i-5,^7&«, •5-*t-€ r *t*>*MUg8fr5 6 KiA*$*t&o **t-r*L©Ss*H 
g&5 6 Officii. f-tt-ftL^aJtHKS LSHIS 

-5-l'? , y*£jfc«5 5« %£!*#EIIfr5 6, 9ITIbII»5 7. fUti^ 

* (f 7i (B) o N«Otl*JMf0»5 6 lz\±, * it-Tit, &t&: 

xtflfc 1 ottX&tt @&K «U ffc*a t -Fitf v> & v»i£tfcMF-^&aia> u ^ y * *» 
i£lfcf^*^Jl'^y *^««S5 5 3&*?>^ja£*it-CA*«*vTV»* (^7@ (C 
-1) ME) o »2 0«»lfeJHa»K:»±. M/N^-y^fl[ffi*«ritfeiElfcRHg-* 
AlOl^y ****J&3itTV»* (#713 (C-2) o tLt, iNO^f 

utit 08§ c i±, (n - 1 ) m/n y *tfe*£ttRHg-*ya«) wry* 

**ajtj«*fcv*4 (^7i (c-n) #m) o -tn^twmmmnm&s 6ti± 



WO 95/07577 



PCT/JP94/01461 



12 

^fiffi^f t,to L £ wfi¥!l;£lIS& 5 8 <Dftt)l±*<{ 5 V^40K4 2 lcfc£p 
L § v^lJ^!PJ{^ 5 8T\ ^fr^l -?<Ds-<A<DlDMm&&ttitz£mfe2tL 

tffi tMoltticfflv^t^Jf f ^ v/v t fS 0 fur, *0 



WO 95/07577 



PCT/JP94/01461 



13 



WO 95/07577 



PCT/JP94/01461 



14 

it * <o wl m 
mmn.M&<o mtus^m^nm k *> *: o xmn-r z> mn®& t . 

£IT tttt»yiJ^ l- 7 y * Steffi Sr^ffc $ ■£ & 9 n ' y ^ „ 

2. *-**yBlfrfc* 

SEttfko** ttijjmftzmtmm k *> *: o -c * ti^nmn-r * trato 



WO 95/07577 



PCT/JP94/01461 



15 



L 



WO 95/07577 



PCT/JP94/01461 



1/7 




95/07577 



PCT/JP94/01461 



J/7 




WO 95/07577 



PCT/JP94/01461 




WO 95/07577 



PCT/JP94/01461 



5/7 



i 



5S 











Mi 






+ 














& 
















•A 





u 

E D|r 
=\ w Ig 

tp s m 

$g ®< 



















=£ 
















(X) 
















^* 






CO 


































(X) 


CO 




LO 
















CO 






T— ( 



« 9 

m IS 

Y\ 4c- w 



E3 



=n a m 
* s 
m 



d|t 

it -R 
4* © 



WO 95/07577 



PCT/JP94/01461 




WO 95/07577 



PCT/JP94/01461 



7/7 







(rd») 





f (B)^ 



(B)*^EUEI4&j&>e> 

(c-2)M/N^&ffl*«-rnfc 



(C-N) (N-1 )M/NGLm&Ttlfii 



FIG. 7 



ltt®tlitttt®ttlt 



12 



H2 



ax 



ttf®HJt!tt®ttff 



tf/N 



M/N+l 



an: 



itt®iittttl®tttl 



1112 



9 



(U-l)ll/N (WDM/N+1 



»* an 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP94/01461 


A. CLASSIFICATION OF SUBJECT MATTER 
Int. Cl6 H04B1/707 

According to International Patent Classification (IPQ or to both national classification 


and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int. Cl5 H04J13/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Jitsuyo Shinan Koho 1926 - 1994 
Kokai Jitsuyo Shinan Koho 1971 - 1994 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category - 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, A, 3-88526 (NEC Engineering Co., Ltd.), 
April 12, 1991 (12. 04. 91), (Family: none) 

JP, U, 1-124730 (Alpus Electric Co., Ltd.), 
August 24, 1989 (24. 08. 89), 
(Family: none) 



1, 2 



1, 2 



I Further documents are listed in the continuation of Box C. | | See patent family annex. 



Special categories of cited documents: 

A" document defining the general state of the art which is not considered 
to be of particular relevance 

*"E" earlier document but published on or after the international filing date 
"L" document which may throw doubts on priority daim(s) or which is 
cited to e s t a b l ish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral d isc los ur e, use, exhibition or other 



-P" o^cument published prior to the international filing date but later than 
the priority date claimed 



T later doc um en t published after the international filing date or 
date and not in conflict with the application but cited to ' 
the principle or theory underlying the invention 

"*X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the doc u me nt is taken alone 

"Y** document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the ^rumrnt is 
combined with oneor more other such documents, such combination 
being obvious to a person skilled in the art 

d ocnm e nt member of the same patent family 



Date of the actual completion of the international search 

November 24, 1994 (24. 11. 94) 


Date of mailing of the international search report 

December 20, 1994 (20. 12. 94) 


Name and mailing address of the ISA/ 


Authorized officer 


Japanese Patent Office 




Facsimile No. 


Telephone No. 


Form PCT/ISA/210 (second sheet) (July 1992) ~~ 1 



m m 3E m & 



M&mmtt PCT/JP 



9 4 /01461 



ztwom'rzfr&oftm cmmm&m (ipo) 

Int. CZ« HO 4B 1/7 07 



mttft-o tL&m$m (mm^w^m (ipo) 

Int. CZ» H04J13/00 



1926-1994^ 
1971 — 199 4^f 



JP, A, 3-8 8 5 2 6 ( B*l«*^^7 9 y/»«*tt ) , 
12. 4fi„ 1991(12. 0 4. 91 )(77«9-ftD 

JP, U, 1-1 2 4 7 3 0 ( r^r^msttfeisr^tt ) » 

2 4. 8J1. 1 98 9 ( 24. 0 8. 89 )( 7T$9-ftL) 



1 . 2 



1 • 2 



24. 11. 



9 4 



@g&KEi8£<D&£B 



20. 1 2.9 4 



B ^B^UFffCISA/JP) 
1 0 0 

X*«^BM#H=TI 4 # 3 ^- 



& iE S 

03-3581-1101 rt« 



5 K 

i 



8 9 4 9 

j ' ■ 



35 5 5 



fi^PCT/I SA/2 1 0 « 2 (1 9 9 2^7^) 



